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1. Systen Connands Definitions 

Systen connands control the basic operation of the instrument. They can be called at 
anytine and after the connand has been executed, the next unit in the Message will be 
parsed in the nodule ( or Systen level ) that was selected before the systen connand 
was executed. 

(1) - Indicates that these comands also apply to individual 
nodules when used in conjunction with the SELect connand. 

(2) - Indicates that this connand only applies to individual 
nodules when used in conjunction with the SElect connand. 

(3) - This connand needs to be resolved with ISL. 

1.1 Systen Connand Sunnary 

This table is a sunnary of the Systen connand set. Those connands prefixed with a 
colon have a position in the connand tree. The connands which are not prefixed are 
cannon connands. 


KEVHORD 

PARilAHETER 

TVPE 

*CLS 


COHlIAiiD 

*ESE 

<nrf> 

COHHAND/QUERV 

*£SR 


QUERV 

*IBM 


QUERV 

"1ST 


QUERV 

*0PC 


COHHAND/QUERV 

•''‘OPT 


QUERV 

*PRE 

<nrf> 

COHHAHB/QUERV 

*PSC 

<nrf> 

COHHAND/QUERV 

)V RST 


CQHI1AN0 

*SRE 

<nrf> 

COHHAND/QUERV 

*STB 


QUERV 

*TRG 


C0HHAN0 

*TST 


QUERV 

*WAI 


COH11 AND 

••BEEPer 

0H|GFF|1|0" 

COHHAND/QUERV 

••CAPability 


QUERV 

:CARBcage 


QUERV 

:DEBug 

OH|OFF J110 

COHHAND/QUERV 

: EOI 

OHlOFF 1110 

COHHAND/QUERV 

:LER? 


QUERV 

:LOCKout 


COHHAND 

IIENU 

<nrf>E,<nrf>3 

COHHAND/QUERV 

: RilOOe 

SIHGleJREPetitive 

COHHAND/QUERV 

••ROOT 

<str> 

COHHAND/QUERV 
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SELect 

<nrf> 

CQHHAND/QUERV 

SETColor 

<nrf><j><nrf><,><nrf><,><nrf> 

COHHflND/QUERV 

SOUHd 

Oil j OFF 11 j 0 

CQHHAND/QUERV 

STflRt 


COililftND 

STOP 


COHHAND 

.SVSTen 



••DSP 

<string> 

COHHFiMD/QUERV 

:ERRor 

NUi1eric|$TRing 

QUERV 

:HEftDer 

GH|QFFj1|G 

CQHHAND/QUERV 

:L0NGforn 

0iij0FF|1 JO 

COHHflND/QUERV 

:PRINt 

SCReenjLISTing 

COHHflND/QUERV 

:SETup 

<block data> 

COHHflND/QUERV 

rilHEIfory 



■•flUToload 

{0FF|O}j 



CON {1},<string>E,<nsus>] 

COHHflND/QUERV 

■•CATalog? 

[<risus>3 

QUERV 

■•COP 1 / 

E<string>JE,<ttsus>3,E<string>3E,<fisus>3 

COHiiAND 

: DOilHLOAD 

<string>l,<nsus>3,<nrf>,<block_data> 

COHHAND 

■INITialize 

C<rtsus>I 

COililftND 

••LOUD 

<string>E,<nsus>3,<string> 

COfiilflND 

:HSI 

[<wsus>3 

COHHAND 

:PfiCK 

[<wsus>3 

COHHAND 

:PURGe 

-(string) E,<fisus> 3 


•-RENane 

<string>[,<wsus>3,<string> 

COHHfiND 

■•STORe 

<string> C,<wsus> 3,<string>,<string> 

COHHAND 

■•Upload? 

<string> E,<nsus>3,integer 

QUERV 

:IHTernodule 



••DElete 

ALLj <nrf>|OUT 

COHiiAND 

■•IKPort 

0H|OFF|1(0 

COHHflND/QUERV 

:IRSert 

<r«rf> | OUT, GROUP | <nrf > 

COHIIAND 

: SKEH 

<nrf>,<nrf> 

COHHflND/QUERV 

••TREE 

<nrf>,<nrf>,<nrf>,<nrf>,<nrf>, <nrf> 

COHHflND/QUERV 


1.2 IEEE-488.2 Cootton Coroiand Definitions 

1.2.1 *CLS 

The *CLS connon comand clears the status data structures, including the device 
defined error queue. If the *CLS connand immediately follows a PRQGRfiH HESSfiGE 
TERHINATOR, the output queue and the HftU bit will be cleared. 

1.2.2 *ESE <nrf> 

The *ESE comand sets the Standard Event Status Enable Register bits. The query 
returns the current contents of the register. 
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returned format: <HR1> 


t .2.3 *ESR? 

This query returns the contents of the Standard Event Status Register. Reading the 
register clears it. 

returned fornat: <NR1> 

1.2.4 *IDH? 

This query aliens the instrument to identify itself, 
returned format: HEWLETT PACKARD,16500ft,0,REV 00.00 

1.2.5 *I$T? 

This query returns the value of the instruments 488 defined "ist" local message, 
returned fornat: <HR1> 

1.2.6 *GPC 

This command causes the device to generate the operation complete message in the 
Standard Event Status Register when all pending device operations have been finished. 
The query places an ASCII 'T‘ in the output queue when all pending device operations 
have been completed. 

returned format: t 

1.2.7 '-OPT? 

This query returns a the software options available to the 16500A. 

1.2.8 *PRE <nrf> 

This command sets the parallel poll register enable bits. The query returns the 
current value of the register. 

returned format: <NR1> 

1.2.9 >’RST 

This command places the instrument in a known predefined state. 

1.2.10 *SRE <nrf> 

The *SRE command sets the Service Request Enable Register bits. The query returns the 
current value. 
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returned fcniat: <NR1> 


1.2.11 *STD? 

This query returns the current value of the instrunent's status byte. The HSS 
(Haster Sunnary Status) fait and not RQS is reported on fait 6. The HSS indicates 
whether or not the device has at least one reason for requesting service. 

returned fornat: <HR1> 

1.2.12 *TRG 

This ccfuiand has the sane effect as a Group Execute Trigger (GET). That effect is as 
if the START connand had been sent for Internodule run. 

1.2.13 *TST? 


The *TST query causes the instrunent to perforin a self test. The result of the test 
will be placed in the output queue. 

returned fornat: <NR1> 

1.2.14 

This connand causes the device fron executing any further connands or queries until 
all Overlapped connands have been conpleted. An Overlapped Connand is a connand 
that allows execution of subsequent connands while the device operations initiated by 
that Overlapped Connand are still in progress. The following is a list of Overlapped 
Connands for Uulcan: 

STARt 

STOP 

AUToscale ( For the Scope nodule ) 

1.3 General Systen Connands 

1.3.1 OEEPer OHjOFFJIJO 

This connand sets the beeper node, which controls the sound of the instrunent. When 
BEIPer is sent with no argunent, the beeper will be sounded without effecting the 
current node. The query returns the node currently selected. 

returned fomat: 1 j 0 

1.3.2 CAPability? 

The capability query returns the HP-SL and lower level capability sets inplenented in 
the device. The response shall be formatted as definite length arbitrary block 
response data. This query has not been fully defined by ISL. 

Example: CAPability? -> IEEE488,1987;SH1,flH1,T6,L4,SR1,RL1,PP1,DC1 / DT1,C0 f E2 
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1.3.3 CftRBcage? (3) 


This query returns the a string which specifies which cards are in the cardcage. The 
first five numbers returned arc- the card id nunbers ( a -1 neans no card in slot ). 
The renaining five lumbers returned describe the nodule assignnent for each card. 

The possible values for the nodule assignnent are -1,1,2,3,4,5 where -1 is a don't 
care and 1..5 is the nunber of the slot that controls this card. 

Example: CflRDCftGE? -> CARDCAGE -1,22,21,12,11,-1,3,3,5,5 

1.3.4 BEBug 0H|OFF11J0 

This connand allows the debug node to be controlled, lihen the debug node is on the 
instrunent will display the nessages it is receiving and sending. Error conditions 
will be flagged. The query returns the current setting. This connand is not 
inplenented yet. 

returned fornat: 1|0 

1.3.5 EQI OHJ OFF j1i0 

This connand specifies whether or not the last byte of a reply fron the instrunent is 
to be sent with the EDI bus control line set true or not. If EOI is turned off, the 
box will no longer be sending 488.2 conpliant responses. The query returns the 
current status of EOI. 

returned fornat: 1|0 

1.3.6 LER? 

The LER query allows the LCL Event Register to be read. After the LCL Event Register 
is read, it is cleared, ft one indicates a renote- to-local transition has taken 
place, ft zero indicates a renote-to-local transition has not taken place. 

1.3.7 LOCKout OHjOFFjljO 

This connand locks out or restores front pannel operation. 

1.3.8 MENU <nrf>[,<nrf>3 

This connand puts a nenu on the display. The first paraneter specifies the desired 
nodule. The optional second paraneter specifies the desired nenu in the nodule 
(defaults to 0}. 

For the Systen the nenu: 


I1ENU 0,0 

- Systen Configuration nenu 

HERU 0,1 

- Rear disc nenu 

flENU 0,2 

- Front disc nenu 

flEHU 0,3 

- Utilities nenu 

REHU 0,4 

- Test nenu For the Internodule nenu 

MENU 3,0 

- Internodule nenu 


Page 5 



(See individual nodule for nenu lumber definitions. 

The query returns screen nenu nunbers. 

Exanple: HEHU 0,1 

HENU? -> MENU 0,1 

1.3.9 RHODe SIHGle|REPETITIUE (1X3) 

This connand specifies the run node for a nodule (or Internodule). The query returns 
the current setting. If the selected nodule is in the internodule configuration, then 
the "internodule" run node will be set by this connand. 

Exanple: RHODE SIHGLE 

RHODE? -> RHODE SINGLE 

1.3.10 ROOT [<string>3 

This connand specifies the root node for all subsequent connands. If the <string> 
paraneter is onitted then the root is reset to the top of the connand tree for the 
select nodule. If the <string> paraneter is specified the root node is set by the 
path described by the string. The query returns the current ROOT setting. 

Exanples: ROOT 

ROOT "HflCHINEI '•SFORilftT" 

ROOT? -> ROOT "flfiCHIHEI :SFQRiif!T" 

1.3.11 SELect <nrf> (3) 

This connand selects uhich nodule (or Internodule) uill have parser control. SELECT 
0 selects internodule, SELECT 1 thru 5 selects nodules fl thru E. The query returns 
the currently selected systen. 

Exanple: SELECT 0 

SELECT? -> SELECT d 

1.3.12 SETColor <nrfX,XnrfX,XnrfX,Xnrf> | DEFault 

This connand allows you to change one of the color selections on the CRT. The 
connand has four parameters: Color Nunber, Hue, Saturation, and Luninosity. 

The fields have the following ranges- - 

Color Hunber - 0 to 7 W 

Hue - 0 to 100 

Saturation - 0 to 100 

Luninosity - 0 to 100 

(*) Color Hunber 0 cannot be changed - HSL values will be ignored. 


Page 6 



The query fom returns the HSL values for a specified color: 

SETColor? 3 -> SETCOLOR 3,60,100,60 

1.3.13 SOUHd OHjOFFjljO 

This connand turns sound on or off. The query fom returns the current setting. 

Exanple: SOUND OH 

SOUND? -> SOUND 1 

1.3.14 START (1) 

This connand starts the specified nodule (or Internodule) running. If the specified 
nodule is in the Internodule configuration, then the "Internodule" run will be 
started. 

Exanple: START 

1.3.15 STOP (1) 

This connand stops the specified nodule (or Internodule). If the specified nodule is 
in the Internodule configuration, then the "Internodule" run will be stopped. 

Exanple: STOP 

1.4 Systen subsysten 

1.4.1 PRIHt SCReenJLISTinq (3) 

This co.'inand initiates a print of the screen or listing buffer over the current 
printer ccnnunication interface. The query sends the screen or listing buffer data 
over the current controller ccnnunication interface. Note, the print query never 
returns a header and the data is not in block node since it nay be sent directly to a 
printer without Modification. NOTE: the print query should not be sent in 
conjunction with any other connand or query on the sane connand line. 

Exanple: PRIHt SCREEN 

PRIHt? LISTING -> LISTING DATA THAT BflV BE SENT TO A PRINTER) 

1.5 Systen Subsysten 

1.5.1 DSP <string> 

This connand writes the specified string to a device dependent portion of the 
instrunent display. The DSP query returns the string last written to the display 
area (written either by the user or the instrunent). 

Exanple: DSP "The nessage goes here" 

DSP? -> DSP "The returned nessage" 
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1.5.2 ERRor? EHUIieric|STRing] 

This query returns the oldest error frcn the error queue. The optional paraneter 
deternines whether the error string should be returned along uith the error nunber. 
If no paraneter is received/ or if the paraneter is HUH/ then only the error nunber 
is returned. If the value of the paraneter is STRing/ then the error should bo 
returned in the following forn: 

<err nunber (nr1)>,<error nessage (string)) 

Exanple: ERRor? -> -100 

ERRor? HUH -> -100 

ERRor? STRING -> -100,"Error string goes here" 

1.5.3 HEABer CH|0FF|1|0 

The HEftDer connand specifies the header node to be used. If headers are on, then the 
header will be returned with a query, the query returns the current setting. 

returned fornat: 1J0 


Exanple: HEftDER OH 

HEADER? -> HEADER 1 

1.5.4 LOHSfom OHJOFFj 1(0 

This connand sets the longforn for the instrunent's responses to queries. If the 
LOHGforn cofuiand is set OFF connand headers and alpha argunents are sent fron the 
instrunent in the abbreviated forn. If the the LOHGforn connand is set OH the whole 
word will be output. This connand does not affect the input data Messages to the 
instrunent — headers and argunents nay be input in either the long or short forn 
regardless of how the LOHGforn connand is set. The query returns the status of the 
LOHGforn connand. 

returned fornat: 1|G 


Exanple: L0HGF0RH OH 

LGHGFORH? -> LOHGFORU 1 

1.5.5 SETup <block_data> (1) 

This connand receives the selected nodule's ( or Systen's ) learn string. The query 
returns the selected nodule's ( or Systen's ) learn string. 

Exanple: SETUP? -> setup block data gets sent 
SETUP «NDDDB<block data) 
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1.6 HIIEilory Subsysten 


Disc cofinanris are defined to provide access to both internal disc drives. 

1.6.1 CATalog? C<nsus>I 

This query comand returns the directory of the source disc .in block data forn. Each 
entry consists of a 51 character string fornatted as follows: 

"HNNNHNNHNN TTTTTTTT DDDDDDDDDDDDDDDDDDDDSDDDDDDDODDD" 
where H is the filename, T is the file type (a nunber), and D is the file 
descriptor. If the <nsus> is not specified the disc drive specified by the S1SI 
connand will be used. 

Examples: iillEH: CflT/lLOG? 

flHEIt: CATALOG? IHTERNAL1 

1.6.2 IHITialize E<nsus>3 

This coiuiand fornats the specified disc. 

Examples: flHEil: INITIALIZE 

HHEH:IHITIALIZE IHTERHALO 

1.6.3 AUToload COFF|OJjCOM11<string>C,<nsus>] 

This command controls the Autoload feature. Hhen the autoload feature is turned OH, 
the <string> parameter specifies the filenatie fron the specified Mass storage device 
to he autoloaded on powerup. 

Exanples: HHEH - . AUTOLOAD OFF 

HiiEii:AUTOLOAD OH,"FILEI" 

IDIEU:AUTOLOAD OH, ”FILE2",IHTERHAL1 

HHEH: AUTOLOAD? -> AUTOLOAD 1, "FILE2J", IHTERHAL1 

1.6.4 COPV C<string>H,<nsus>l,C<string>It,<nsus>] 

This coniiand copies one file to a new file or an entire disc's contents. The two 
<string> parameters are the file nanes. The first pair of parameters specifies the 
source file. The second pair specifies the destination file. An error is generated 
if the source file doesn't exist, or if the destination file already exists. 

If the file nane is not specified for both the source and destination, then the 
entire contents of the source are transfered to the destination (sane as the 
Duplicate Disc front panel operation). The previous contents of the destination 
media are destroyed. 

Exanples: HHEfhCQPV ,, FILE1 ,, / ,, FILE2‘‘ 

HIIEII:COPV "FILEI",IHTERHALO,"FILE2", IHTERKAL1 
HHEH:COPV "FILEI","FILE2",IHTERHALO 
I1HEH: COPV "FILEI", IHTERHALO, "FILE2" 

HHEH:COPV IHTERHALO,IHTERHftLI 
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1.6.5 DQI1HL0AD <string)[, <nsus>3 , {string), <nrf), <blod;_data> 

This comand downloads a file to the specified nass storage device. The first 
<string> paranter specifies the file nane, the second <string> paraneter specifies 
the file descriptor, the <nrf> paraneter specifies the filetype, and the <block_data> 
contains the contents of the file to be downloaded. 

Examples: HI1EM: DOUfiLOftD "RUfflVDftTft FROtl 9AR RUH*,-16127,^41234. 

«HE»:D0HHL0flD "RUN2",IHTERHAL0,"10AH DATA",-16127, tMI234_ 

1.6.6 LOAD {string)E,<nsus>], {string) 

This cowand load a nodule or Systen configuration fron disc. The first <string> 
paraneter specifies the filenane fron the specified nass storage device. The second 
<string> paraneter specifies the nodule or Systen, or all. The text for this 
paraneter should natch exactly the text choices available for the top left key of any 
nenu. The text to specify all nodules is "ALL”. 

Exanples: IlilEltaOAB "FILE1","Systen" 

HiiEII: LOAD "FILE!", IHTERHAL1, "Systen" 

1.6.7 HSI L<nsus>] 

This comand selects a default nass storage device. If the paranter is cnnitted the 
default nass storage device is selected. The query returns the current USX setting. 

Exanples: iWEHrttSI 

IttlEIKHSI INTERKALI 

1.6.8 PACK [<nsus>3 

This connand perforns a disc pack on the specified nass storage device. 

Exanples: HNEH-'PftCK 

ilHEtt: PACK IKTERNAL1 

1.6.9 PlJRGe <string>C,<nsus>] (3) 

This comand renoves a file fron the specified nass storage device. The {string) 
paraneter specifies the file nane. 

Exanples: HHEil:PURGE "FILE1" 

HIIEII:PURGE "FILEIMHTERHALG 

1.6.10 RENane {string>E,{nsus>J,{string) 

This comand renanes a file fron the specified nass storage device. The first 
(string) paraneter specifies the filenane to be changed, the second specifies the new 
file nane. 

Exanples: HHEii:RENAME , '0LDFIIE",”HEHFILE" 
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HtiEH.’REHfillE "OLDFILE”, IMTERHftLI, "HEIJFILE” 

1.6.11 STGRe <string>[,<nsus>l,<string>,<string> 

This cocmand stores nodule or systen configurations onto disc. The first <string> 
paraneter specifies the file fron the specified nass storage device. The second 
<string> paraneter specifies the file descriptor. The third <string> paraneter 
specifies the nodule or Systen or all nodules. See the load connand for nore 
infornation on this paraneter. 

Exanples: HI1EH:STORE "FILET',"Scope config for slot B"/'Oscilloscope D" 

HilElt: STORE “FILEI",INTERNAL 1/‘Scope config'V’Qscilloscope B" 

1.6.12 UPLoad? <string>E,<nsus>J 

This connand uploads a file. The <string> paraneters specifies the file to uploaded 
fron the specified nass storage device. Only the contents of the file are sent out 
of the instrunent and none of the infornation regarding the file length or file 
descriptor is sent. 

Exanples: HHEfi UPLOAD “FILET* 

I1I1EI1 UPLOAD "FILEI",IHTERHAL1 

1.7 Internodule Subsysten 

Internodule ccnnarids are used to specify internodule arning between Multiple nodules. 

1.7.1 DELete ALL{<nrf> 

This connand deletes a subtree or the entire internodule tree. 

Exanple: IHTERHODULE: DELETE ALL 

1.7.2 Ih'Port OHjOFFjl jO 

This connand causes Internodule runs to be anted fron the Input port. The IHPort 
query returns the current setting. 

Exanple: IIITERIiODULE:IHPORT Oh 
INTERMODULE:INPORT? 

1.7.3 INSERT C1|2|3|4j5|0UT}<,>CGR0UP|1|2|3|-1|5} 

This connand adds nodule or PORTOUT to the Internodule configuration. There is no 
query font for this connand (See the TREE? query). 


Exanple: INTERMODULE:INSERT 1,GROUP;INSERT 2,GR0UP;INS 3,2;IM$ OUT,2 


Group run 
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! I 

ft B. 

i I 

C OUT 


1.7.4 SKEW <nrf>,<nrf> 

This comand sets the skew value for a nodule. The query returns the current skew 
setting. The first value is the nodule nunber (1..5 correspond to nodules ft..E 
respectively) and the second parameter is the skew setting (-1.0 to 1.0) in seconds. 

Example: IHTERHODULE:SKEH 3.0E-9 

IHTERfiOBULE'.SKEli? -> IHTERHODULE’-SKEU 3.0E-9 

1.7.5 TREE 

The tree comand allows an internorfuie set up to be specified in one comand. The 
query returns a string that represents the internodule tree, ft -1 mans the nodule is 
not in the internodule tree, a 0 value weans the nodule is arned frcn the Internodule 
run button ( Group run ), and a positive value indicates the nodule is being arned by 
another nodule with that nunber. The first five nunbers are the internodule am 
values for nodules ft thru E respectively, the last nunber corresponds to the 
internodule am value for PORT OUT. 

Example: IMTERHODULE:TREE? -> 0,0,2,-1,-1,2 ( This return list corresponds 
( to the exanple tree given above ) 
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2. Pattern Generator Connand Definitions 


2.1 Pattern Generator Connand Sunnary 

This table is a suiinary of the Pattern Generator connand set. Those connands 
prefixed with a colon have a position in the connand tree. The comands which are not 
prefixed are cannon connands 

KEVtiORD PftRtimiETER TVPE 


••FORHat 


:CL0Ck 

IHTernal|EHTernal 

COHHflHD/QUERV 

••DELETE 

<str>JALL 

COfWftND 

: DWide 

<nrf> 

COHHftHD/QUERV 

‘•LflBel 

<str>C<,Xnrf>.. .<nrf>} 



{<,>[POSitive j HEGativel} 

COHHftND/QUERV 

••PERiod 

<nrf> 

CQHHftHB/QUERV 

:STRobeH 
:DELay 

<nrf> 

COIlllftHD/qUERV 

:HIDth 

<nrf> 

COHHftHD/QUERV 

••THReshold 

ECLJTTL 

COHHftHD/QUERV 

LIST 

:C0Lunn 

<nrfX,M<strX,> 



[BIH|OCT 1 DECJ HEC3 | IHStructl 

COHHftHD/QUERV 

’.DELete 

E<nrf>C<,Xnrf>} | ftLL ] 

COHHftHD/QUERV 

:PR0Gran 

<nrfX,>CREPeatj UfilTjHIHD j BREakj SIGnall 



{< / ><nrf>}< l Xstr>.. .<str> 

COHHftHD/QUERV 

ItftCroH 

:C0Lunn 

<nrfX,>E<str><,> 

COHHftHD/QUERV 


E BIN|OCT|DEC J HEC3 | IHStructl 

COHHftND/QUERV 

••DEFine 

<str>«, Xstr>... <str» 

COHHftHD/QUERV 

••DELete 

KnrfX<,Xnrf>} 1 ALL 1 

COHHftHD/QUERV 

:PARaneter 

<str>{<,Xstr>.. .<str» 

COHHftHD/QUERV 

:PR0Gran 

< nrf X i > £ REPeat j IJfllT | HIHD | BREak j SIGnal 1 



{<, Xnrf >X, ><str>... <str> 

CGHHftHD 


2.2 Fornat Subsysten 

The Fornat subsysten connands are used to set-up clocking, threshold, strohe and 
label specifications which appear in the Fornat nenu. 
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2.2.1 CLOCk IKTernaljEXTernal 

Chooses betueen internal and external clocking. The query returns the current clock 
setting. 

Exanple: FORHftT:CLOCK ZHTERHAL 

FORHftT:CLOCK? -> FORMAT .-CLOCK INTERNAL 

2.2.2 DELete <string>|ALL 

This connand deletes a label or all the labels froii the fomat screen. 

Exanple: DELETE "ft" 

DELETE ALL 

2.2.3 Divide <nrf> 

Specifies the clock divide if externally clocked. The query returns the current 
setting. 

Exanple: FORHftT:DIVIDE 5 

FORMAT .-DIVIDE? -> FORHftT: DIVIDE 5 

2.2.4 LftBel <str>«,Xnrf>...<nrf»«,>CPOSitive|NEGatiueD 

This connand adds a label to the fomat screen. The first paraneter specifies the 
labelnane, This will be followed by one or nore assignnent values. The last paraneter 
is an optional polarity value. The query returns the current setting for a label. 


Exanples: FORHftT:LABEL "fi",38,240,P0S - sets Label ft with assignnents 

and "****_" with positive polarity. 


FORHftT: LABEL? "ft" -> FORHftT --LABEL "ft", 38,240, POSITIVE 

2.2.5 PERiod <nrf> 

This connand specifies the clock period. The query returns the current clock period 
setting. 

Exanple: FORHftT-.PERIOD 1.0E-6 

FORHftT .‘PERIOD? -> FORHftT: PERIOD 1.0 us 


2.2.6 STRobe Sublevel 

The strobe sublevel connands are used to specify the three strobe settings. 
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2.2.6.1 BELAV <nrf> 

This connand sets a strobe delay value. The query returns the current delay setting. 

Exanples: FORilfiT*.STR0BE2: DELftV 30E-6 

FORllftT.-STROBEI: DELAY? ->F0RHftT-* STR0BE1: DELftV 100 ns 


2.2.6.2 HIDth <nrf> 

This coni-iand sets a strobe width value. The query returns the current width setting. 

Exanples*. FORitftT:STR0BE2:HIDTH 100E-6 

F0Rfl0T:STR0BE1: HIDTH? ->F0RRftT: STR0BE1: HIDTH 100 ns 


2.2.7 TIIReshold ECLjTTL 

This connand specifies the output threshold. The query forn returns the current 
setting. 

Exanple: FORMAT:THRESHOLD TTL 

FORilfiT:THRESHOLD? -> FORHftT:THRESHOLD TTL 

2.3 Listing Subsysten 

The listing subsysten connands are used to specify the wain pattern generator 
progran. 

2.3.1 COLuon <nrfX,>E<strX,>EBIM|OCT|DECJHEX3 | IHSTruct} 

This connand specifies the ordering of labels on the listing screen. The first 
paraneter specifies the colunn nunber, the second parameter specifies a label nane 
followed by an optional base paraneter. The IHSTruct paraneter nay be used instead of 
a label nane and base this specifies the position of the instruction field. 

Exanples: LIST:COLUMN 1,INSTRUCT;COLUHK 2,"fl” J HE»;C0L 3/’B",DEC 

2.3.2 LQELete <nrfX<,Xnrf» { fiLLl 

This connand deletes lines fron stinulus listing. 

Exanples: LIST:DELETE 3 
LIST:DELETE 1,3 
LIST-.DELETE fiLL 

2.3.3 PROGran <nrfX, >{H00P| REPeat | HfilT | HIHS| EREakj SIGHal | IlflCROttj PARaneter) 

I<,Xnrf>Kstring>[<,Xstrinrj>3" This connand creates pattern 
generator progran lines. The first paraneter specifies the line nunber to be 
programed, the second paraneter specifies the instruction field. There will be an 
extra <nrf> paraneter for REPeat and HfilT instructions - this paraneter nay be 
onitted for other instructions or it will be ignored. The renaining paraneters are 
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strings that correspond to defined labels in the pattern generator program. These 
label field strings nay contain X (don't cares) for the BIN, HEK and OCT bases, ft 
don't care in one of these fields inplenents the 'autofill' feature which corresponds 
to the double quote narks in the pattern generator listing. 

ft MACRO instructions creates two lines in the pattern generator listing. The first 
line is the nacro invocation and the second line contains additional parameters. 

Examples-* 

LIST ’-PROG 1, REPEAT, 255, "liBOt XI 0111 " 

LIST:PROG 2,BREAK,"UBt 0001000" 

LIST:PROG 3,li00P,"0" 

LIST:PROG <UmiB,"(mBC" 

LIST:PROG 5,BREflK,’\ l }Q567" 

LIST.PROG 6, SIGNAL, "123*1" 

LIST:PROG 7,!!AIT,OBQ1010101,"#H2KBC" 

The third paraneter for the kftIT instruction 
is a bit pattern corresponding to the 3 possible 
External input bit patterns. 

LIST:PROG 8,HfiCRQ2,"H3X95" 

LIST:PROG 9,PARAMETER,"B0101111100001111" 

2.9 llacro Subsysteii 

The nacro subsystem! commands are used to specify on or four possible nacro pattern 
generator programs. Each nacro can be used with up to four parameters, progran. 

2.9.1 CQLunn <nrfX,X<strX,>[BIH|GCT|flEC|HEX] j INSTructl 
Specifies the ordering of labels on the listing screen. 

Examples: ttftCROI :C0LUiiH 1,INSTRUCT;COLUMii 2,"fi",HEX;COL 3,**B",BEC 

2.9.2 DEFine <string>E<,Xstring>] 

This connand defines the first line in a nacro progran. The first paraneter is a 
string that specifies the nacro nane, and the next tuo parameters specify two 
paraneter names. 

Example: HftCRQI:DEFINE "11fiCR01","PftRflll1 M ,"PARAR2" 

2.9.3 IBELete <nrF>C<,Xnrf>} | ALL! 

Deletes lines fron stinulus listing. 

Examples: HflCROI:DELETE 3 
HftCROI:DELETE 1,3 
ilftCROI: DELETE ftLL 
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2.4.0 PflRaneter <string>[< / Xstring>] 

This coraiand defines the parameter line in a nacre listing. Both paraneters are 
strings and specif'/ two additional paraneter naiies. 

Exanple: HACR01-.PARAMETER "PARAMO VPARftiir 

2.4.5 PRQGran <nrf><, XHOOPj REPEAT J U AIT | (HUB | BREAK | SIGHAl} 

I<,Xnrf>Kstring>[<,Xstring>3 M 


Exanple of a Macro program: 

HACR02: DEFINE ' , !iACRGft'y , PARAH1 , V'PARAi12" 
KACR02:PARAMETER "PARAHr/’PARARO” 

11ACR02: PROGRAM 1, "§B1 *1 *0010", "ftBQOOl00101 M 
1IACR02: PROGRAM 2, "PARAfiy, "PARA112” 

MACR02: PROGRAM 3, "UB01010010", "PARAIir 
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3. High Speed Tilling Demand Definitions 
3.1 High Speed Tilling Comand Sumary 

This table is a sumary of the High Speed titling comand set. Those connands 
prefixed with a colon have a position in the comand tree. The comands which are not 
prefixed are coman comands 


KEYWORD 

PARHAHETER 

TYPE 

rDISPlay 

••INSert 

[A|BjC|DJE],<str>,C<nrf>jOUERLAy] 

COHIIAND 

:HINUS 

Efl|BjC|D|EI,<str>,<str> 

COHIIAND 

••PLUS 

[A|B|CJD|E],<str>,<str> 

COHHAHD 

:0UERLftV 

EA|BjC|D|El,<str>[,<str>l 

COtIHAHD 

••REiiGUE 


COIIHAND 

: FORilat 

’•DELETE 

<str>|ALL 

COHHANB 

••LflCel 

<strX<,Xnrf>.. .<nrf» 



C<,>[POSitivc*|HEGative]} 

CQililAHD/QUERY 

••POOH 

:THReshold 

ECLJTTLj<nrf> 

COHHAND/QUERY 

•■iiARKer 

••HODe 

OFF {TIME 1 PATtern |iiSTats 

CQ11I1AND/QUERV 

•'OTIIIE 

<nrf> 

COHHAND/QUERY 

■•KTIHE 

<nrf> 

COHHAND/QUERY 



QUERY 

••niH 


QUERY 

riifiX 


QUERY 

: HITS 


QUERY 

••RUNS 


QUERY 

••XPATtern 

••QPftTtern 

•• CONDITION 

EHTeringjEnlTing 

COHHAND/QUERY 

:LABel 

<STRX,XSTR> 

COHHAND/QUERY 

••SEArch 

<nrf>E< # >X|TRIGGER] 

COHHAND/QUERY 

••UHTil 

OFF { 



LT <,Xnrf> 

GT <,Xnrf> 

INRANGE </XnrfX/><nrf> 

OUTRANGE <,XnrfX,Xnrf> 

COHHAND/QUERY 

••TRACe 

••DURation 

LT j GT <,Xnrf> 

COHHAND/QUERY 

••EDGE 

<strX,Xstr> 

COHHAND/QUERY 

••PATTern 

<strX,Xstr> 

COHHAND/QUERY 

••ilATch 

EQUalJNEQual 

COHHAND/QUERY 

••COLurm 

<nrf> 

COHHAND/QUERY 

■•HflUefoni 

■•ACCuimlate 

OHj OFF10|1 

COHHAND/QUERY 

:DELay 

<nrf> 

COHHAND/QUERY 

••RANGe 

<nrf> 

COHHAND/QUERY 
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3.2 Display Subsystem 

The Display subsysten comands are used to manipulate waveforms on the High speed 
tining display. 

3.2.1 IHSert CCfljB|CJD|D3,<str>, [C<nrf>|OVERlay}] 

This command adds waveforns to the the display. The first paraneter is an optional 
nodule specifier. If it is not specified, the selected nodule is assuned. The second 
paraneter is the waveform to be added. The third paraneter is an optional bit-no 
specifier or OUERlay paraneter. This paraneter is only needed for tining waveforms. 

If a iiunber is specified then only the uavefom for that bit number is added to the 
screen. If QVERLAV is specified then all the waveforns for the label are added to the 
screen in overlayed fora. If no paraneter is specified the waveforns for all the bits 
are added to the display in a sequencial nanner. 

3.2.2 IIIKUS [ftjD{C|D{EJ,<str>,<str> 

This comands inserts A-B scope waveforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The nest two paraneters specify the scope waveforns to be subtracted together. 

3.2.3 OUERLflV [fl|B|C|D|EJ,<str>[,<str>] 

This connand adds overlayed scope waveforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next n paraneters specify the scope waveforns that are to be overlayed. 

3.2.4 PLUS [ftjB|C|U|E3,<str>,<str> 

This comands inserts ft+B scope waveforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next two paraneters specify the scope waveforns to be added together. 

3.2.5 REilove 

This connand rcnoves all the waveforns fron the display. 

3.3 Format Subsysten 

The format subsysten commands specify format labels and pod thresholds. 

3.3.1 LABel <string><, Xnrf>C<,Xnrf>K,XPGSitivejHESative) 

This connand adds a label to the fornat screen. The first paraneter specifies the 
labelnane, This will be followed by one or wore assignment values. The last paraneter 
is an optional polarity value. The query returns the current setting for a label. 

Examples: FORilAT:LABEL "A",3,2,POSITIVE 

FORHAT:LABEL? "A" -> FORilftT:LABEL "A",3,2,POSITIVE 
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3.3.2 DELete ALL|<string> 

This connand either deletes all the labels or a specified label 

Exanples: FORHAT:DELETE DLL 
FORHftTDELETE "ft" 

3.3.3 PQON 

3.3.3.1 THReshold TTL|HCL|<nrf>|? 

This connand specifies the threshold level for a High speed Lining pod. The query 
returns its current setting. 

Exaiiples: FORHftT:PQD0:THRESHOLD TTL 
FORHftT:POD1-THRESHOLD -3.5V 

FORHftT:P0D1:THRESHOLD? -> FORHftT:POD1-.THRESHOLD -3.5V 
3.4 Marker Subsysten 

The Marker subsysten ccraiands specify narker placenent settings. 

3.4.1 MODE OFFfTIHE|PfiTternJHSTATSf? 

This connand chooses the narker node for High speed tilling. The query forn returns 
the current setting. 

Exanples: HARKER:HODE TIHE 

HftRKER:HODE? -> MARKER:HODE TIHE 

3.4.2 OTIHE <nrf>{? 

This connand sets the 0 narker position. The query forn returns its current value. 

Exanples: MARKER:OTIHE 540ns 

MARKER:OTIHE? -> MARKER:OTIHE 540ns 

3.4.3 XTIHE <nrf>|? 

This connand sets the H narker position. The query forn returns its current value. 

Exanples: MARKER:XTIHE 540ns 

MARKER:XTIHE? -> MARKER:XTIHE 540ns 

3.4.4 HEAR? 

This query returns the man X to 0 neasurenent. 

Exanple: MARKER:HEftH? -> MARKER:HEAR 8.0E-9 
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3.4.5 HIM? 


This query returns the nininun X to 0 neasurenent. 

Exanple: MARKER’.illN? -> NARKER:HIM 3.QE-9 

3.4.6 HAH? 

This query returns the naxinun X to 0 neasurenent. 

Exanple: If ARKER: If AX? -> (IfiRKER: flflK 8.0E-9 

3.4.7 HITS? 

This query returns the nunber of hits in auto-narker placenent. 

Exanple: MARKER:HITS? -> MARKER:HITS 10 

3.4.8 HITS? 

This query returns the nunber of runs conpleted in auto-narker placenent. 

Exanple: MARKER:RUNS? -> MARKER:RUriS 20 

3.4.9 XPATTERH 

3.4.10 OPATTERN 

3.4.10.1 CONDITION ENTERING)EXITING)? 

The connand specifies whether the darker is to be placed on entry or exit of the 
specified pattern. The query returns the current setting. 

Exanples: MARKER:XPATTERH:COKDITIOtt EXITING 

MARKER:XPATTERH:CONDITION? -> MARKER:XPATTERH:CONDITION EXITING 

3.4.10.2 LABEL <STRX,XSTR> 

This connand specifies the darker search pattern for a given label. The first pattern 
specifies the label and the second paraneter specifies the search pattern. The query 
returns the specified pattern for a given label. 

Exanples: MARKER:OPATTERNrLABEL 'AVftBOIOOIXXOir 

MARKER’-OPAT: LABEL? 'A' -> MARK:CPAT:LAB 'A' f '301001XX011' 

3.4.10.3 SEARCH <nrf>C<,>X|TRIGJ 

This connand specfies the occurance nunber and the starting point fron uhich the 
narker pattern is placed. The query returns the specified setting. 

Exanples: MARKER:OPATTERN:SEARCH 5,TRIGGER 

R ARKER - OP ATT ERH: SEARCH? -> MARKER-.OPATTERN-.SEARCH 7,X 
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3.4.11 UNTIL OFF J LTC,Xnrf> j GT<,Xnrf> | IHRANGE<,XnrfX,Xnrf> I OUTRANGE 


This connand specifies the run until condition for pattern darker placenent. The 
query return the current setting. 

Exadples: MARKER:UNTIL OFF 

MARKER:UNTIL LTJOE-9 

MARKER:UNTIL GT JOE-9 

MARKER:UNTIL INRANGE,1OE-9,20E-9 

I1ARKER: UNTIL OUTRANGE J OE-9,20E-9 

MARKER .-UNTIL? -> MARKER: UNTIL GT 10E-9 

3.5 Trace Subsysten 

The Trace subsystem connands specify high speed tiding patterns, edges and durations. 

3.5.1 PATTERN <string> , <string> 

This coiinand specifies trace patterns for High speed tiding. The first paraneters 
specifies the label and the second paraneter specifies the pattern. 

Exadples: TRACE .'PATTERN "AVSBOIXOGXOr 

TRACE-.PATTERN? "A" -> TRACE-.PATTERN "A'VSBOIXOOXOr 

3.5.2 DURATION LT(GT <,> <nrf> 

This connand specifies pattern duration tine. The query font returns the current 
setting. 

Exadples: TRACE:DURATION LT 10ns 

TRACE: DURATION? -> TRACE .-DURATION GTJOE-9 

3.5.3 EDGE <string> , <string> 

This connand specifies trace edge patterns for High speed tiding. The first paraneter 
specifies the label and the second paraneter specifies the pattern { R - Rising, F - 
Falling, . - done care ). 

Exadples: TRACE:EDGE “ftV.RF.. .RF..." 

TRACE:EDGE? "A" -> TRACE:EDGE "A’Y’.RF...RF.. 

3.5.4 MATCH EQUaljilEQual 

This connand specifies the trace natch specification. The query returns the current 
setting. 

Exadples: TRACE;MATCH EQUAL 

TRACE.-HATCH? -> TRACE .'HATCH IIEQUAL 
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3.6 llavefom subsysten 


The Haveforn subsysten connands specify the uavefom range, delay and accunulate 
settings. 

3.6.1 ACCunulato OHjOFFjOjlj? 

This connand specifies High speed tining accunulate node. The query fern returns the 
current setting. 

Exanples HAUEFORihflCC OH 

UAUEFORHrftCC? -> UAUEFORil: ACCUT1ULATE 1 


3.6.2 DELay <nrf>j? 

This connand specifies High speed tining delay. The query forn returns the current 
setting. 

Exanples UAUEFORH:DELAY ^OOE-9 

HAUEFORH: DELAY? -> UflUEFORtl: DELAY 400ns 


3.6.3 RANGe <nrf>|? 

This connand specifies High speed tining sec/div range. The query forn returns the 
current setting. 

Exanples UAUEFORH:RANGE 4E-9 

UAUEFORH: RANGE? -> UAUEFORH .‘RANGE 4ns 

3.6.4 DATA? NOTE: This is new a systen connand 
This query returns the rati data record. 



4. Oscilloscope Coroiand Definitions 
4.1 Oscilloscope Coiuiand Sunnary 


KEYNORD 

PftRftHETER F0RI1 

TYPE 

ftUToscale 

DIGitize 

CHflNnelHE,CHftHnelM3... 

COIIIIftHD 

COilliftHD 

ftCQuire 

■•COUNT 

••TYPE 

<nrf> 

HORilal J ftUERftGE 

COHilflND/QUERY 

COliliftHD/QUERY 

CHftlinelN 
.-COUPling 
: ECL 
••OFFset 
:PR0Be 
:RftHGe 
:TTL 

DC|DCFifty 

<nrf> 

<nrf> 

<nrf> 

COHHfiND/QUERY 

COIIIIftHD 

COIIHflND/QUERY 

COHHfiND/QUERY 

COHHfiND/QUERY 

COilliftHD 

DISPlay 




flCCunulate SIHGlc-] INFinito 

CONHect OM|OFF|1|0 

IHSert t ft|B|C|D|El,<str>,I<nrf>|OUERLfiY] 

MINUS [ft|B|C|D|EJ,<str>,<str> 

PLUS [ft|BjC|BjE],<str>,<str> 

OUERLftY [ft|B|C|D j E3,<str> [,<str>1 

REilGUE 


CGilHflHD/QUERY 

CQNilflHD/QUERY 

COilliftHD 

COflHftHD 

COHHftUD 

CORHftHD 

COIIIIftHD 


HftRKer 

■•Duration 


HQBE 

iiSTftTs 

OAUTo 

OTIIIe 

QUOLt? 

UNTIL 


■•nflUTo 


•.XTIile 
: KUOLt? 


OFFJ 

CLTJGTKyXnrf) 

CINRange|OUTRangeKy><nrf><,><nrf> COIIIIftHD/QUERY 

ftUTOjOFFjOHjl|0 COHHfiND/QUERY 

OFF 10N| 110 COIIIIftHD/QUERV 

ItftNualj 

CHftNnei#,<nrf>,CPGSitiyej NEGative),<nrf> CONHftND/QUERY 
<nrf> COHUftHD/QUERy 

CHftiinel# QUERY 

OFF | 

LT,<nrf>| 

GT,<nrf>| 

IHRange,<nrf>,<nrf>| 

OUT range, <nrf >, <nrf > COHflft HB/QUERY 

HflHualJ 

CHflflnelft,<nrf>,{Positive}NEGative},<nrf> COHHfiND/QUERY 
<nrf> COilllftND/QUERY 

CHflHnelU QUERY 
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UEASure 


• ALL? 


QUERV 

:FALLtine? 


QUERV 

:FREQuency? 


QUERV 

:NUIDth? 


QUERV 

••OVERshoot? 


QUERV 

■•PERiod? 


QUERV 

••PREShoot? 


QUERV 

:PUIDth? 


QUERV 

••RISE tine? 


QUERV 

••SOURce 

CHAHnelil 

C011HANB/QUERV 

-• UftHPIitude? 


QUERV 

••UBASe? 


QUERV 

:«? 


QUERV 

'•TO? 


QUERV 

: UPP? 


QUERV 

:UTOP? 


QUERV 

TIHefaase 



••DELay 

<nrf> 

COHHftHD/QUERV 

: MODE 

ftUTOj TRIGgered 

CQlltiAHD/QUERV 

:RAHGo 

<nrf> 

CGHtlAHB/QUERV 

TRIGger 



••CONDition 

EHTerJEKIT 

COHflAND/QUERV 

DELay 

<nrf> j 



EUENt,<nrf> 

COHHftHD/QUERV 

-LEUel 

<nrf> 

COtiriftMD/QUERV 

■-LOGic 

LQ!1| HIGH JBOHTcare 

COHHftHD/QUERV 

: tfODE 

EDGE{PATTern|IHHediate 

COHHftHD/QUERV 

••PATH 

CHAHnel#|EHTernal 

CGiRifiHD/QUERV 

:SLOPe 

PositivejMESative 

COifHAHD/QUERV 

••SOURce 

CHAHnel#|EXTernal 

COHHftHD/QUERV 

HAUeforn 



••BATA 

<blocl; data> 

COHHftHD/QUERV 

:FORHat 

BVTE|WORD|ASCii 

COHHftHD/QUERV 

••POIHts? 


QUERV 

.-PREanble? 

<preanble block) 

QUERV 

••RECord 

FULL|HIHDou 

COHliflHD/QUERV 

••SOURce 

CHAHnelN 

COHHftHD/QUERV 

••TVPE 


QUERV 

••UftLID 


QUERV 

■•KIRCrenent 


QUERV 

:KORxgin 


QUERV 

••KREFerence 


QUERV . 

••VIHCrenent 


QUERV 

••VORigin 


QUERV 

:VREFerence 


QUERV 
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4.2 Oscilloscope Connon connands 

4.2.1 AUToscale 

The flUTO connand causes the scope to automatically select the vertical sensitivity, 
vertical offset, trigger source, trigger level, and tinebase settings for optinun 
viewing of any input signals. The trigger source is the lowest channel on which 
trigger was found. If no signal is found, the scope defaults to the previous 
settings for those channels with no signal. The display window configuration is not 
altered by AUToscale and auto-trigger will be worked on the channels with no signal. 

4.2.2 DIGitize CHAHnelHC,CHAKnellll... 

This connand is used to acquire uavefom data for transfer over the HP-IB. It causes 
an acquisition to take place on the specified channel(s). Once the data is acquired, 
the scope is stopped. The resulting data is read fron the channel buffers. The 
ACQuire subsysten connands are used to setup conditions such as TVPE and average 
COUHt for the next DIGitize connand. When ACQuire TVPE is average, the scope wakes 
the acquisition of CQUHt ( the average nunber ) tines. 

4.3 Acquire Subsysten 

The Acquire Subsysten ccnnands are used to setup conditions that are used when a 
DIGitize systen connand is executed. This subsysten is used to select the type of 
data and the nunber of averages. 

4.3.1 COUHt <nrf> 

This comand specifies the nunber of average by which the data at each acquisition 
are averaged once the nunber of acquisition is reached the specified average value. 
This connand has no effect if the TVPE is HGRItal. The query returns the last 
specified count. 

4.3.2 TVPE KORHaljAUERage 

This connand selects the type of acquisition that is to take place when a DIGitize 
connand is executed. The query returns the last specified type. With the KORIIal 
type, the display node in the front panel can be either SIHGle or CUHulative; with 
the AUERage type, the display node can only be AUERage. 

returned fornat: KORHalJAUERage 

4.4 Channel Subsysten 

The Channel Subsysten allows you to control all vertical functions of an 
Oscilloscope. 
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4.4.1 COUPling DCjBCFifty 


This connand sets the input inpedance for the selected channel to either 1 (tchii (DC) 
or 50 ohiis. The query returns the current impedance setting for the channel. 

4.4.2 ECL 

This connand sets the vertical range, offset, and trigger level for the selected 
channel for optinun viewing of ECL signals. The ECL values used are as follows: 

range: 2.0 V offset: -1.0 V trigger level: -1.3 V 

4.4.3 OFFSet <nrf> 

This connand sets the voltage that is represented at the center screen for the 
selected channel. The allowable offset is */- 800 nl! on vertical range < 800 nV and 
+/- 16V on range >= 800 «V (for probe 1). The query returns the current offset 
setting for the selected channel, fis vertical range, offset value for both connand 
and query is affected by the current probe setting for the channel. 

returned fornat*. <HR3> 

4.4.4 PROCe <nrf> 

This connand specifies the attenuation factor for an external probe on selected 
channel. This connand does not change the actual sensitivity at the input. It 
changes all the voltage references such as vertical range, offset, trigger level, and 
autonatic neasurenents. The allowable probe is any integer nunber fron 1 to 1000. The 
query returns the current probe setting for the select channel. 


returned fornat: <flR3> 

4.4.5 RANG* <nrf> 

This connand sets vertical range for the selected channel. The query returns the 
current vertical range setting. The RflliGe connand and query are dependant on the 
current probe setting for the selected channel. The allowable range setting for the 
probe setting 1 is 40nU to 16V (for higher probe settings, just Multiply the range 
Unit by the probe setting.) 

returned fornat: <HR3> 

4.4.6 TTL 

This connand sets the vertical range, offset, and trigger level for the selected 
channel for optinun viewing of TTL signals. The TTL values used are as follows: 

range: 6.0 V offset*. 2.5 V trigger level: 1.62V 
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1 \. 5 Display Subsysten 

The Display Subsystem is used to control the display of data The connands which 
control the display node and the nunber of averages are listed in the ACQuire 
subsystem ( TYPE and COUNT). 

4.5.1 ACCunulate SINGle|INFinite 

This connand sets infinite persistence for the acquired signal on the display in the 
NQRilal display node. For average node, it is automatically single. The SINGle and 
AUERage display node in the front panel corresponds to the SINGle persistence and the 
cumulative display node to the infinite persistence here. 

4.5.2 CONNect OHJOFF 

This connand sets the connect-the-dots node. The query returns the current setting. 

4.5.3 INSert KfljB|CJD|E}l,<str>,EC<nrf>|OVERlay}l 

This connand adds uavefoms to the the display. The first paraneter is an optional 
nodule specifier. If it is not specified, the selected nodule is assuned. The second 
paraneter is the uavefom to be added. The third paraneter is an optional bit-no 
specifier or OUERlay paraneter. This paraneter is only needed for tining uavefoms. 

If a nunber is specified then only the uavefom for that bit nunber is added to the 
screen. If OUERLAY is specified then all the uavefoms for the label are added to the 
screen in overlayed forn. If no paraneter is specified the uavefoms for all the bits 
are added to the display in a sequencial nanner. 

4.5.4 HIHUS EAJB{C|DjE3,<str>,<str> 

This connands inserts A-B scope uavefoms to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next tuo parameters specify the scope uavefoms to be subtracted together. 

4.5.5 OUERLAY EA{B|C|Dj£J,<str>[,<str>J 

This connand adds overlayed scope uavefoms to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next n paraneters specify the scope uavefoms that are to be overlayed. 

4.5.6 PLUS [A|B|CjD|E],<str>,<str> 

This connands inserts A-H2 scope uavefoms to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next tuo paraneters specify the scope uavefoms to be added together. 
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4.5.7 REflove 


This command removes all the waveforms from the display. 

'1.6 darker Subsysten 

4.6.1 I10DE OFFJONJAUTG 

This command allows you to select the narker node. The query returns the current 
Marker node choice. 

4.6.2 HSTATS OFF{Oil 

This command allows you to turn statistics on or off in auto-narker placement, iiith 
statistics on, min, max and nean statistics will show on the screen; otherwise, x to 
o, trigger to x, and trigger to o will show on the screen. The query returns the 
current setting. 

4.6.3 OflUTo HftNual|CHANnel#,<nrf>, {POSITIVE|NEGATIVE},<nrf> 

This command specifies the automarker placement mode for the 0 marker. The first 
parameter specifies if automarker placement is to be in fianual mode or on a specified 
channel. If a channel is specified there are three additional parameters. The 2nd 
parameter specifies the voltage level in percent), the 3rd specifies the slope, and 
the 4th parameter specifies the occurance count. The query returns the current 
setting. 

4.6.4 QTIHe <nrf> 

This command moves the 0 marker to the specified time with respect to the trigger 
time. The query returns the time between 0 marker and the trigger. 

4.6.5 OUOLt? CHAHnelft 

This query returns the current voltage level of the selected source at the marker 0. 

4.6.6 UNTIL OFF|LT,<nrf> jGT,<nrf>jIKRange,<nrf>,<nrf>|GUTrange,<nrf>,<nrf> 

This command allows you to select the run until time x-o specification with the 
associated time value or range. The query returns the current run until x-o setting. 

4.6.7 HftUTo HAHual|CHANneltt,<nrf>,{ROSITIUE(NEGATIVE),<nrf> 

This command specifies the automarker placement mode for the X marker. The first 
parameter specifies if automarker placement is to be in ffanual mode or on a specified 
channel. If a channel is specified there are three additional parameters. The 2nd 
parameter specifies the voltage level in percent), the 3rd specifies the slope, and 
the 4th parameter specifies the occurance count. The query returns the current 
setting. 
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4.6.8 XTIlie <nrf> 


This connand noves the X Marker to the specified tine with respect to the trigger 
tine. The query returns the tine between }( Marker and the trigger. 

4.6.9 KVOLt? CHflNnel!) 

This query returns the current voltage level of the selected source at the Marker X. 

4.7 lleasure Subsysten 

The autonatic Measurements are nade based on what you see on screen and they are not 
continuously updated. 

4.7.1 ALL 

This query nakes all of the above neasurenents on the selected channel. If any 
neasurenent cannot be nade, the answer will be returned as 9.9 E37. 

4.7.2 FALLtine 

This query nakes a fall tine neasurenent on the selected channel by finding the 907. 
and 107 points of the first falling edge on screen. 

4.7.3 FREQuency 

This query Makes a frequency neasurenent on the selected channel. It finds the fifty 
percent points, locates the first and third edges on screen, and takes the tine 
difference between then. Inverting this gives the frequency. 

4.7.4 HilIQth 

This query Makes a -width tine neasurenent on the selected channel. The neasurenent 
is nade between the 507 points of the first falling and the next rising edges. 

4.7.5 QUERshoot 

This query nakes a overshoot voltage neasurenent on the selected channel. The 
neasurenent is nade by finding a distortion which follows the first Major transition 
on screen. The result sent over the bus is the ratio of overshoot vs. Uanplitude 
(between 0 and 1 ). 

4.7.6 PERiod 

This query Makes a period neasurenent on the selected neasurenent channel. This is 
done just like the frequency neasurenent except that the result is not inverted. 
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'1.7.7 PREShoot 


This query makes a preshoot voltage measurement on the selected channel. The 
Measurement is made by finding a distortion which precedes the first major transition 
on screen. The result sent over the bus is the ratio of preshoot vs. Vamplitude 
(between 0 and 1 ). 

4.7.8 PlIIDth 

This query makes a +width time measurement by finding the time difference between the 
50’/ points of the first rising and the next falling edges. 

'1.7.9 RISEtime 

This query makes a rise time measurement on the selected channel by finding the 107. 
and 90/ points of the first rising edge on screen. 

4.7.10 SGURce CHftllneUi 

This command selects the source to be used for subsequent measurements. 

4.7.11 UftHPlitude 

The UflilP query makes the voltage measurement on the selected channel by finding the 
relative maximum and minimum points on screen. 

4.7.12 UBflSe 

This query returns the voltage at the base (relative min* of a waveform on the 
selected source. 

4.7.13 UHAX 

This query returns the absolute maximum voltage present on the selected source. 

4.7.14 Uiilll 

This query returns the absolute minimum voltage present on the selected source. 

4.7.15 UPP 

This query makes a peak-to-peak voltage measurement on the selected channel by 
finding the absolute maximum and minimum points on screen. 

4.7.16 UTGP 

This query returns the voltage at the top (relative max) of a waveform on the 
selected source. 
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^.8 Tinebase Subsysten 

The Tinebase Subsystem ccnnands control the horizontal axis functions of the 
oscilloscope. 

4.8.1 DELay <nrf> 

The DELay connand assigns the tine between the trigger and the center of the screen 
if the trigger events count is zero. If the trigger events count is non-zero, the 
center of the screen is the trigger events plus the delay tine. The query returns the 
current delay setting. 

4.8.2 NODE TRIGgered|flUTQ 

This connand is used to specify whether or not the acquisitions should uait for the 
specified trigger condition to be true after the tineout. The query returns the 
current auto-triggered setting. The AUTO connand cannot be used in the IHHediate 
trigger node. 

4.8.3 RANGe <nrf> 

This connand defines the full screen dianeter. The Query returns the current tine 
range setting. 

4.9 Trigger Subsysten 

This Trigger Subsysten allows you to control the trigger related settings. 

4.9.1 CQHBition EHTer|EXIt 

This connand specifies whether the trigger is generated on entry to the specified 
logic pattern or when exiting it in the PATTERN trigger node. If the CONDition 
selected was ENTER, a trigger will be generated on the first transition that nakes 
the pattern specification for every channel to be true. Uith the EXIT condition, a 
trigger will be generated on the first transition that causes the pattern 
specification to be false, after the pattern was true once. 

4.9.2 DELay <nrf>|EUENt,<nrf> 

This connand is used specify the nunber of events which should occur after the 
trigger. The tine delay is counted after the events delay. The query returns the 
current trigger events count. The COUHts connand cannot be used in the IDHEDIflTE 
trigger node. 

4.9.3 LEUel <nrf> 

This connand sets the trigger voltage level for the selected SOURCE or PATH. The 
query returns the trigger level of the current trigger source or path. This connand 
cannot be used in IIMRDIATE trigger node, iiith EDGE trigger node, trigger source is 
used; with PATTERN node, trigger path is used for the source of trigger level. 
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‘1.9.4 LQGic 


LOU|HIGH 1DONTcare 


This command is used to specify the relation between the signal and the predefined 
voltage level that nust exist before that part of the pattern is considered valid. 
HIGH indicates a requirement for an input of the selected source or path to be 
greater than its own trigger level and LOU indicates a requirement for an input of 
the selected source or path to be less than its own trigger level. The query returns 
the current condition of the previously selected trigger source or path. This LOGIC 
comand can be used only in the PATTERN trigger node. 

4.9.5 NODE EDGEJPATTern|IHilediate 

This command allows you to select the trigger mode. The EDGE mode will trigger an 
oscilloscope on an edge whose slope is determined by the SLOPE command at a voltage 
determined by the LEUel command. The PATTern mode will trigger on entering or 
exiting a specified pattern of all internal channels and the external trigger. In 
the IHilediate mode, the oscilloscope will trigger by itself, klhe query will return 
the current trigger mode. 

4.9.6 PATH CHANnelSlEKTernal 

This command allows you to select a trigger path which is used for the subsequent 
LOGIC and LEVEL commands. It cannot be used in the IIUIEDIATE trigger mode. The 
query returns the current trigger path. 

4.9.7 PRGEe <nrf> 

This command specifies the attenuation factor for an external probe on external 
channel. This command does not change the actual sensitivity at the input. It 
changes the trigger level voltage references of the external channel. The allowable 
probe is any integer number from 1 to 1000. The query returns the current probe 
setting for the external channel. To send both the command or the query, the trigger 
source { for EDGE node) or trigger path ( for PATTern node) nust be set to EHTernal. 

4.9.3 SLOPe POSitivejHEGative 

This cojuiand allows you to select the trigger slope for the previously specified 
trigger SOURCE. It can be used only in the EDGE trigger mode. The query returns the 
trigger slope of the current trigger SOURCE. 

4.9.9 SOURce CHAHnel«|E8Terna! 

This command is used to specify the trigger source. This command also identifies the 
source for any subsequent SLOPe and LEUel commands. The query returns the current 
trigger source. The SOURce command can be used only in the EDGE trigger mode. 
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<1.10 Uaveforn Subsysten 

The Uaveforn Subsysten connands are used to transfer wauefonis. Havefron data 
consists of a preanble and a data records. The preanble contains the values set 
using the Uaveforn Subsystem fornat, type, points, xincrenent, xorigin, xreference, 
yincrenent, yorigin, and yreference. 

4.10.1 DATA <block data) 

This query returns the uaveforn record stored in the channel buffer. The channel 
whose uaveforn data is being transferred is the one specified using the SOURCE 
connand in IlfWEFQRit subsystem. The data is transferred based on the fornat (byte or 
word) specified. The transnission occurs after the specified count (set in ftCQuire 
subsysten) has been reached. 

4.10.2 FGRttat BYTE|1J0RB|fiSCii 

This connand specifies the data transnission node for the uaveforn data. Uord and 
Byte data is transmitted using the arbitrary block progran data fornat specified in 
IEEE488.2 paragraph 7.7.6. The query returns the currently specified fornat. 

BYTE data is 1 byte wide. The data values you would get are fron 0 to 128. the 0 
data values indicate the underflow and the 128 data values indicate the overflow. 

UORB data is 2 bytes wide with the nost significant byte of each word being 
transnitted first. If the type specified was HQRHal, the upper bytes would be fron 
0 to 128 and the louer bytes zeros. Uith the flUERage type, the upper bytes would be 
fron 0 to 128 and the lower bytes uould be the fractions fron the averaging. Ho data 
would be transferred as -1's. 

ftSCII data is UORQ but in ascii fornat. 


The data values sent in UORQ or BYTE fornat can be converted to voltage and tine 
values using the following forwulas: 

Voltage(j) = £{Yvalue(j) - ’/reference) * Yincrenent] + Yorigin 
Tine(j) = (j * Xincrenent) + Xorigin 

The data vales sent in ASCII have to be converted back in digital fornat to do the 
above conversion. 

4.10.3 POIKts? <nrf> 

This query returns 4K, which is the nunber of points acquired in all UIGitize 
connands to the selected uaveforn. 
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*1.1 G.<1 PREanble <preanble block) 

The query returns the preanble of the previously specified source. 

<preanble block) j|= <FQRI1at>, CTVPE), <P0I!its>, <XIHCrenent>, 

<}'0Rigin>, <HREFerence>, <YIHCrenent>, 

<Y0Rigin>, <YREFerence> 

4.10.5 RECord FULL|UINDcu 

This connand specifies the data user wants to receive over the bus. With FULLrecord 
choice, the user gets the whole 4K raw data of the specified channel. With HINBou 
choice, whatever shown on the display window will be sent over the bus. 

If TYPE is set to AUERAGE and RECORD choice was FULL, you would lose the averaged 
data as average is done only on the window data. 

110.6 SOURce CHftNnelN 

This connand selects the channel that is to be used as the source in subsequent 
uavefor/i comnds. The query returns the currently selected wavefom source. 

<1.10.7 TYPE IIQRifaljAUERage 

This query returns the type set in the ACQUIRE subsystem. 

110.8 HALID 

This query returns 0 if there is no data acquired at the source. If there is any 
data acquired in the previously selected source the value returned will be 1. 

<1.10.9 mCrenent 

This query returns the M-increnont value currently in the preamble. This value is the 
tine difference between consecutive data points for HORIiAL and AUERA6EB data. 

<1.10.10 XORigin 

This query returns the x-origin value currently in the preanble. This value is the 
tine of the first data point in the nenory with respect to the trigger point. 

110.11 XREFerence 

This query returns the current s-reference value in the preanble. This value 
specifies the sc-value of the first data point in the nenory and is always zero. 
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4.10.12 YIHCrenent 


This query returns the y-increnent value currently in the preamble. This value is the 
voltage difference between consecutive data values. 

4.10.13 VORigin 

This query returns the y-origin currently in the preanble. This value is the voltage 
at center screen (the voltage at y-reference). 

4.10.14 VREFerence 

This query returns the y-reference value currently in the preanble. This value 
specifies the data value at center screen (where the y-origin occurs). 
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5. Status Reporting 

5.1 Background 

This is a description of the new status reporting structures for the 16500ft, based on 
488.2. 

5.2 Bit descriptions 

5.2.1 Event Status Register 

This is a 488.2 defined register. The bits in this register are "sticky". That is, 
once an event happens which sets a bit, that bit will only be cleared if the register 
is read. 

5.2.1.1 PGH - Power On 
Indicates power has been turned on. 

5.2.1.2 URQ - User Request 

Indicates that the touch screen, knob or nouse activity has occurred. 

5.2.1.3 CHE,EXE,DDE,QVE - Connand,Execution, Device Dependent, and Query Error 
Indicates that an error of the respective type has occurred. The error nunbers 
and/or strings can be read fron a device defined queue which is not part of the 488.2 
status data structure. The query is "ERR?". 

5.2.1.4 RQC - Request Control 

Indicates that the device has requested control. 

5.2.1.5 OPC - Operation Complete 

Indicates that the device has conpleted all pending connands. This is set off by the 
*GPC cot'Jion connand. The ''OPC connand could appear after any other connand, so it 
serves has a general purpose operation conplete nessage generator. 

5.2.2 Service Request Enable Register 

Each bit enables the corresponding bit in the status byte to cause a service request. 
The 6th bit does not logically exist and is always returned as a zero. The register 
is read and written with the *SRE? and *SR£ connands. 

5.2.3 Status Byte 

This contains the nost basic status infornation which is sent over the bus during a 
serial poll. The status hyte is cleared with the *CLS connon connand 

5.2.3.1 RQS - Request Service 

Indicates that the device is requesting service. 
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5.2.3.2 ESB - Event Status 

Indicates that one of the enabled events in the Event Status Register has occurred. 

5.2.3.3 IlflU - Message Available 

Indicates that a nessage is ready to be read fron the output queue. 

5.2.3.4 LCL - Renote to Local 

Indicates that a renote to local transition has occurred. 

5.2.3.5 flSB - dodule Sunnary Bit 

Indicates that an enable envent in one of the nodules Status registers has occured. 
5.3 Queue descriptions 

5.3.1 Output Queue 

Contains the responses placed in the queue due to the various scope connands. 

5.3.2 Error Queue 

Contains the error lumbers of the last n errors that have occurred. The queue is 
FIFO. The queue is read uith the ERR query. It is not part of the 488.2 status 
structures. 
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5.4 488.2 Status Reporting Data Structures 

This diagram show the 165008 Status reporting structure. 


Rote: The individual bit assignnents for the nodule Event Registers are 
nodule specific. 
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6 . Renote Operation; HP-IB Interface 

6.1 HP-IB capabilities 

The HP-IB capabilities as defined in 488.1 are: SHI, fiHI, T5, TEO, L3, LEO, SRI, RL1, 
PP1, DC1, DTI, CO, E2 

6.2 Renote Mode 

In renote node all progran and response? nessages shall be processed by the device. 

The instrunent will go fron renote to local with any touch or nouse activity. 

6.3 Local Hode 

In local node all progran and response nessages shall be processed by the device, fill 
local controls shall be enabled. 

6.4 Local Lockout 

If the local lockout nessage has been sent, and the device is in the renote state, or 
is then put in the renote state, the touch screen and nouse will be disabled. 

6.5 Clear Ressage 

The device clear nessage shall: 

1. Clear the input and output buffers, 

2. Reset the parser 

3. Discard all deferred connands. 

4. Clear the Request-QPC-flag 

6.6 Trigger Message 

The trigger nessage shall have the sane effect as sending the device dependent 
nessage "START'' and will start the internodule configuation. 
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